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Abstract In this essay, three currently hotly debated issues in biological systematics, i.e., 
the paraphyletic group, the PhyloCode, and the phylogenetic species concept, have been 
briefly reviewed. (1) It is widely acknowledged that cladistics has made some positive 
contributions to the study of systematics. In particular, the employment of outgroup analysis 
for assessing character polarities, the application of synapomorphies to the inference of 
relationships between taxa, and the use of cladistic methods for reconstructing phylogeny, 
have all greatly facilitated the improvement of systematic approaches. A fatal flaw in 
cladistics is its refusal to accept paraphyletic groups. Frankly, we are adherents and 
practitioners of phyletics, and hence consider paraphyletic groups to be acceptable. For 
example, an AFLP analysis has shown that Zabelia (Caprifoliaceae) can be included in 
Abelia, but the members in Zabelia differ from those in Abelia not only in pollen morphology, 
but also in having persistent petioles dilated and connate at base, thus enclosing axillary buds, 
characters of adaptive significance obtained possibly when Zabelia members entered a new 
ecological niche, so we consider that they are better treated as two independent genera, 
though indeed such a treatment makes Abelia paraphyletic. (2) Some cladists pointed out that 
as the tool for communication and the system for information storage and retrieval, biological 
nomenclature is required to be unambiguous, unique and stable. They criticise the Linnaean 
rank-based system of nomenclature for failing to satisfy such requirements for the naming of 
clades and species. To address this problem, the PhyloCode is proposed in recent years, in 
which three definitions for clade naming are given, i.e., the node-based, the stem-based, and 
the apomorphy-based. We are of the opinion that since the Linnaean binominal system of 
botanical nomenclature has existed for nearly 250 years, the rejection of this system and the 
adoption of the PhyloCode would create a state of chaos in botanical nomenclature. This does 
not mean that there exist no merits in the proposals made by the PhyloCode supporters. We 
suggest that further studies should be conducted for its practical application. (3) It has been 
well known that there are many problems with the application of the biological species 
concept in plants, and thus at the present time the majority of plant systematists actually 
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seldom use this concept in their practical work. The rapid development of cladistic approach 
has motivated the proposal of the phylogenetic species concept. This species concept is 
established based on three criteria, i.e., the autamorphy, the diagnosability and the basal 
exclusivity, hence the autamorphy species concept, the diagnosability species concept, and the 
genealogical concept are created respectively. Nevertheless, the morpho-geographical species 
concept is still predominantly adopted in plant systematics. When using this species concept, 
however, we should also take into account the data from other sources, particularly those from 
pollination biology, breeding system and molecular systematics. 

Key words paraphyletic group, PhyloCode, phylogenetic species concept. 
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1 [] O a, D በበ; ם‎ D 
[] [] [| ) Sosef, 1997) 
Fig. 1. Diagrams showing two classifications according to two models. a, Phylogenetic classification; b, Linnaean 
classification. Stippled circles refer to species. Arrows represent speciation events. (From Sosef, 1997) 
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Fig. 2. Very simplified diagram of descents from an ancestor. (modified from Brummitt, 1997) 
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Fig. 3. Hierarchies and corresponding Venn diagrams for two classifications. (a), Phylogenetic classification; (b), 
Linnaean classification. (From Brummitt, 2002) 
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de Queiroz & Gauthier, 1992; PhyloCode Version 2b) 





4. Three kinds of phylogenetic definition for clade. (a), node-based definition; (b), stem-based definition; (c), 








based definition. A, B, Z and M refer to clades. (From de Queiroz & Gauthier, 1992; PhyloCode Version 2b) 
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Fig.5. Cladograms showing the application of phylogenetic clade definitions in zoo 





ogy. (From Gao & Sun, 2003). 
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Labiatae (clade A).—The least inclusive clade that contains Cyclonema myricoides, 























oo‏ ₪ בם בם בם בש בם 
₪ ₪ ₪ ₪ םש ם 

















Premna microphylla, Lamium purpureum, Prostanthera rotundifolia, Vitex agnus-castus, 
Tectona grandis, Callicarpa dichotoma, Glechoma hederacea, Congea tomentosa, Chloanthes 
parviflora, Cornutia grandiflora, Hymenopyramis brachiata, Neorapinia collina, Physopsis 
spicata, and Pseudocarpidium ilicifolium. Synapomorphy: ovules attached laterally to carpel 
margins (illustrated by Junell, 1934). Membership: genera listed by Cantino et al. (1992). 

Teucrioideae (clade E). —The least inclusive clade that contains Clerodendrum chinense, 
Teucrium fruticans, Cyclonema myricoides, Aegiphila costaricensis, Amasonia campestris, 
Glossocarya coriacea, Huxleya linifolia, Karomia fragrans, Karomia tettensis, Peronema 
canescens, and Petraeovitex multiflora. Synapomorphy: pollen exine with branched to 
granular columellae (illustrated by Abu-Asab and Cantino, 1992). Membership: genera 
assigned to Teucrioideae by Cantino et al. (1992) plus Ajuga. 

Clerodendrina (clade F). —The least inclusive clade that contains Caryopteris incana, 
Clerodendrum chinense, and Teucrium fruticans. Membership: Ajuga, Caryopteris, 
Clerodendrum (including Tetraclea), Faradaya, Oncinocalyx, Oxera, Spartothamnella, 
Teucridium, Teucrium, and Trichostema. 
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Cantino et al., 1997) 


Fig. 6. Strict consensus tree of Lamiaceae from parsimony analysis 0 


percentages. Letters represent clades. (From Cantino et al., 1997) 
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Donoghue, 1985, [] 
Fig. 7. A cladogram of a monophyletic group 01 species. Autamorphies 1-3 separate autapomorphy species D, E, F 
respectively. X and Y are synapomorphies. A, B and C are metaspecies. (Modified from Donoghue, 1985) 
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(2)[] D] D] [| [| (diagnosability species concept):Nixon[] Wheeler(1990, [] O O Davis] 
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Davis & Nixon,1992)) 
Table 1 Matrix of individuals and attributes (Pop.=Population, Ind.=Individual; O=absent; 1=present (in 
individual) or fixed (in population); + =present but not fixed in population. (From Davis & Nixon, 1992)) 
QQ] Attribute 
1 2 2 4 5 6 7 8 9 10 
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02 00000000 םםנ6‎ 0000 +00 00000 (0 Davis 8 Nixon 1992) ( 


Table 2 Matrix of populations and attributes (Pop.=Population; Sp=Species; 0=absent; 1=fixed; + =present 
but not fixed. (From Davis & Nixon, 1992)) 


QQ] Attribute 














1 2 3 4 5 6 7 8 9 10 
በ በ Pop. 1 1 + 1 + + 0 0 1 0 + 
O [] Pop.3 = + 1 0 + 0 + 1 0 0 
0 [] Pop.4 = 1 1 0 + 9 + , 9 0 
መሎ) Pop.5 0 + 1 0 + 0 0 + 0 0 
WH Sp. I + M 1 + ቱ 0 + + 0 + 
] [] Pop.2 1 0 1 1 ታ ታ + 1 1 1 
[] [] Pop.6 1 0 1 1 0 1 + + 1 1 
D በ Pop.7 1 0 1 1 0 1 " " 1 + 
]ספה‎ , 0 1 1 + + + 2 1 y 
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Hut 20000 [| P lemmonii Scribn[] P. parishii Hitchcock] [] ED] B]. D] E] .U Ul Ul D] 
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(Species that are geographically but not reproductively isolated)[]‏ ][ ][ ][ ][ |[ |[ |[ |[ 1 ה ם 
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